Introduction
Erectile dysfunction (ED) is the consistent or recurrent inability of a man to attain and/or maintain a penile erection sufficient for sexual performance. [1] Being mostly vasculogenic in nature, mainly due to aging or underlying co-morbidity, ED can be seen as a clinical manifestation of a functional or structural abnormality that affects penile circulation and that is part of a more generalized vascular dysfunction. [2, 3] This underlying concept is illustrated by a positive association of ED with Metabolic Syndrome (MetS), which has been shown to triple its risk. [3, 4, 5] The MetS, present in 27.5% of the Portuguese population [6] , is defined as a set of cardiovascular risk factors such as obesity, insulin resistance, high blood pressure (HBP) and dyslipidemia, and can be seen as a low-grade chronic inflammatory state that leads to endothelial dysfunction and, in a sexual medicine context, hypogonadism. [5] Many definitions exist for it, being National Cholesterol Education Program -Adult Treatment Panel III (ATPIII) and International Diabetes Federation (IDF) the most used ones, with ATPIII having a reported superior correlation with penile blood flow impairment, low testosterone and Cardiovascular Events. [5, 7] Therefore, it has received worldwide appraisal for its utility as a screening tool in patients with risk for events of cardiovascular nature. [8, 9] From all the components of MetS, obesity (measured by bioimpedance) and HBP are the ones that are independently associated with a deterioration of the hemodynamic profile in Penile Duplex Doppler Ultrasound (PDDU) measurements. [10] Although visceral obesity is known to play a primordial role in the pathophysiology of MetS and ED, it is also the center of some dispute concerning its overvaluation in MetS definitions. [5] This way, having none of the actual MetS definitions considered to take visceral obesity properly into account, many new measures have been proposed for its evaluation, being Index of Central Obesity (ICO) one of the most acclaimed, as it has been shown to supplant the limitations of the traditionally used Waist Circumference (WC), namely by not neglecting height variation in subjects. [11, 12] The correlation of ICO with ED, specifically with hemodynamic changes in vasculogenic ED, has not been yet tested. Thus, this study aims to analyze the capacity of ICO in predicting hemodynamic impairment in patients with ED, either independently, or integrated in the more commonly used MetS definitions.
Patients and Methods
The present study is of transversal, descriptive and analytical nature. The sample includes patients followed in our Urology consult for ED (n=485) from January 2008 until March 2012, date of the start of the analysis. Signed informed consent on the inclusion of their data in this study was obtained for all patients. Exclusion criteria were the presence of any of the following conditions: history of recent coronary artery disease, neurological disease, pelvic trauma, major psychiatric disorder, thyroid disease, hepatic disease, end-stage renal disease, and history of drug abuse.
All patients were submitted to a standardized evaluation protocol that included a health questionnaire, physical examination, blood analysis and PDDU exam. The Health questionnaire contemplated past medical history, cardiovascular and metabolic risk factors such as High Blood Pressure (HBP), Diabetes mellitus, and Total cholesterol (TCho), Low-Density Lipoprotein (LDL), Triglycerides (TG) and/or High-Density Lipoprotein (HDL) abnormalities.
Pharmacological history was also collected, along with alcohol and tobacco use. Physical examination was performed by the same technician and with patients barefoot and with light clothing. It contemplated systolic and diastolic blood pressure evaluation and the recording of the anthropometric parameters weight, height and WC. WC measurement was obtained using an anthropometric tape (to the nearest 0.1 cm) at the end of normal expiration at the level of the midpoint between the lower end of the 12 th rib and upper end of iliac crest. Body Mass Index (BMI) was calculated by dividing the weight in kilograms by the square of the height in meters, and ICO by dividing WC by height, both in centimeters.
The systolic and diastolic blood pressures were measured in the right arm using an automatic manometer (DINAMAP® Procare 300, GE, UK) in the sitting position after a 10-minute rest (full tumescence and moderate rigidity); 4 (full rigidity).
Statistical analysis
The differences between the groups were assessed by unpaired Student's t-test or Mann-Whitney 
Results
The population in study (n=485) had a mean age of 55.8 ± 11.1 years, mean weight of 79.9 ± 13.3
Kg and a mean height of 1.7 ± 0.1 meters (mean BMI of 27.7 ± 4.2 Kg/m 2 ). Mean ICO and WC were of 0.60 ± 0.07 and 101.9 ± 10.6 cm, respectively. More data about the participants is presented in 
Discussion
Due to the existence of several MetS definitions, their specificity, sensibility and prediction capability of different pathological outcomes has been widely and thoroughly studied, but their clinical impact is still controversial. In the particular setting of vasculogenic ED, different definitions have been studied and ATPIII has been found to be the one that showed the strongest correlation with diminished mPSV in PDDU measurements. [7] In our study, such conclusion was not verified as ATP III, IDF and ModATP III definitions were all found to be positively correlated with diminished mPSV after adjustment for confounding factors. However, from the 3 definitions, IDF was the one that showed an independent association with mPSV with the highest statistical Such results corroborate the findings of Tomada and colleagues regarding HBP, but also highlight the positive correlation of hemodynamic alterations in ED with an anthropometric parameter which, as far as we know, has not yet been done. [10] However, contrarily to this previous study, WC was also found to be independently associated with diminished mPSV. This positive correlation can be partly explained by the fact that a lower cut-off was used (94cm vs 102cm).
In spite of such positive association, one must point out that the sole nature of an anthropometric parameter makes this correlation liable to potential confounding factors, such as morphologic differences between individuals. Thus, iatrogenic (p.e., corticosteroids) and pathological changes on fat distribution must also be considered when anthropometrically evaluating an individual.
Taking into account the positive correlation of both WC and ICO with penile AD, ICO revealed to be more strongly associated with diminished mPSV on PDDU. Bearing in mind the positive associations of ICO with penile hemodynamic changes, our study suggests that ICO might be more appropriate than the traditional WC in predicting hemodynamic changes when evaluating patients with ED. This finding is especially useful in populations in which there is a higher prevalence of individuals of short stature, which are especially prone to adverse cardiovascular events and whose central obesity is not correctly evaluated by WC. [19, 21] In fact, in patients with short stature, WC is not the best way to infer visceral obesity, as it may be increased due to the decreased height of the subject. This is also valid in the elderly population, in which there is a decrease of height with age. ICO also outstands WC on the strength of correlation with insulin resistance, while simultaneously maintaining its simplicity of calculation. [8] The transversal nature of this study and the fact that the study only included patients with ED does not allow us to state that ICO is a predictive measure of ED. Indeed, although it is proposed as a more accurate measure of visceral obesity, further representative longitudinal studies comparing the different visceral obesity measures are necessary to clarify this question. [12] Concerning the adopted ICO cut-off value, it is possible to observe that our study´s median ICO and national-based ICO are similar (0.60). This proximity is maintained not only when subanalyzing the national data in the 50-59 age group (in which this study's median age is included), but also at a district level. has an important correlation with mPSV.
In conclusion, ICO has been shown to be the measure of obesity more strongly correlated with hemodynamic changes in Penile Doppler Measurements. Its integration in the traditional MetS definitions has also been shown to be associated with penile hemodynamic changes in an ED setting.
In spite of such association, the integration of ICO in the MetS definition has not been found to increase the prediction capability of Penile Hemodynamic results compared to the traditional MetS definitions. Other studies are necessary to confirm these findings.
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Variable Description Value
Total population (n) 485
Age (years) 55. 
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